Adrenergic regulation of lipolysis in human adipocytes: findings in hyper- and hypothyroidism.
In isolated sc adipocytes removed from hyperthyroid patients, the specific binding of [3H]dihydroalprenolol and [125I]iodocyanopindolol was greater than that in adipocytes from normal subjects. Based on Scatchard analysis of the [125I] iodocyanopindolol data, this difference was due to a significant (P less than 0.01) increase in adrenoceptor number, which was 1.72 +/- 0.18 (+/- SEM) pmol/10(7) cells in the hyperthyroid patients and 0.94 +/- 0.16 pmol/10(7) cells in the normal subjects. When the patients were restudied when they were euthyroid, a significant decrease in the specific binding of the two radioligands was found. In hyperthyroidism, the lipolytic responsiveness (maximum effect) to norepinephrine was increased 5-fold, and that to isopropylnorepinephrine was increased 2-fold. No changes in either the binding of [3H]yohimbine or the antilipolytic effect of clonidine were found. In isolated adipocytes from hypothyroid patients, the specific binding of [3H]dihydroalprenolol and [125I]iodocyanopindolol did not differ from that in the normal subjects. The basal rate of lipolysis (P less than 0.025) and the lipolytic responsiveness to isopropylnorepinephrine (P less than 0.025) were significantly lower than normal, and the response to norepinephrine was almost completely abolished in the hypothyroid state. The sensitivity and responsiveness to clonidine were comparable in the adipocytes of the hypothyroid patients and normal subjects. There was no difference between hypothyroid patients and normal subjects in the binding of [3H]yohimbine. We conclude that the sc adipocytes in hyperthyroidism have beta-adrenergic, but not alpha 2-adrenergic abnormalities. Although there was a moderate increase in the beta-adrenoceptor density in hyperthyroidism, the most important abnormality, namely the increased responsiveness to the catecholamines, seems to be located beyond the receptor level. On the other hand, in hypothyroidism, there was no evidence of changes in either the alpha 2- or the beta-adrenoceptors. The chief abnormality in hypothyroidism, decreased responsiveness to beta-adrenergic agonists, also would appear to be localized beyond the adrenoceptor level.